MA 242

Exam 3
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(a) Show that u; and u, are orthogonal

1. (18 points) Let
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(b) Compute the orthogonal projection of e; onto the span of {u;,u,}. Why does
this computation show that ez is not in this plane?
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(c) Find a vector uz in R® such that {111,112,113} is an orthogonal basis of R
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2. (16 points) Consider the matrix

-2 6 -6 -1 -10
-3 9 -6 -6 -3
3 -9 4 9 0

A=

1 -3 4 -1 9}

Find a basis of the orthogonal complement of Nul A. What is the dimension of this
complement?
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3. (12 points) Suppose a consistent nonhomogeneous system Ax = b; of seven linear
equations in nine unknowns has a solution set that contains two free variables. Is it
possible to find a by such that the system Ax = b, is inconsistent? (In order to receive
any credit, you must provide a valid justification for your answer.)
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4. (16 points) Consider

e[ 2] i) i)

(a) Show that v; and v, are eigenvectors for the matrix A.
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(b) Compute A* for all positive integers k.
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5. (18 points) Which of the following three matrices can be diagonalized? In order to
receive credit, you must justify your answer, but you do not have to diagonalize
the matrices that can be diagonalized.
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6. (20 points) Are the following statements true or false? You will not receive any
credit unless you justify your answers. (Note that there are two more parts to
this question on the next page.)

(a) Every orthonormal set is orthogonal.
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(b) If a matrix U has orthogonal columns, then UTU =1.
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Question 6 (continued):

(c) If A and B are row equivalent square matrices, then the eigenvalues of A are the
same as the eigenvalues of B.
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(d) If A and B are row equivalent matrices, then rank A = rank B.
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